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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface acoustic wave SAW 
device withstanding high power where the long service life is realized 
without any special load onto the manufacture process and without 
causing destruction to Al electrodes and the substrate due to a stress 
such as stress migration SM and electrostatic destruction ESD even 
when a high power signal is applied to the Al electrodes. 
SOLUTION: A rear side of a SAW device substrate 1 or the rear side 
and side faces of the substrate are structured to be strongly and 
closely adhered to a package 4 by a high thermal conductivity material 
2. The heat conductivity at a room temperature of the high thermal 
conductivity material 2 is selected higher than the thermal 
conductivity of a material of the piezoelectric substrate, a lithium 
tantalate (LiTa03: hereinafter called LT) or lithium niobate (LiNbOS: 
hereinafter called LN) and preferably higher than 100 Wm-lk-1. 




LEGAL STATUS 

[Date of request for examination] 02.09.1 997 

[Date of sending the examiner's decision of rejection] 13.03.2001 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2000 Japan Patent Office 



1 



SON -o5(1 Ur^,^t 



mB:^mnffff (jp) 



<12) t& ^ ij^ 1^ $g (A) 



(51) Intel.' 
H0 3H 9/25 



F I 

H 0 3 H 9/25 



1-88107 



A 

c 



(2i)mffi## 



(22>mma 



!»«¥9- 237011 



(54) m^m^^/ux 



(57) [Si^] 

mv^'^i. (LiTaOa : JilTs L T iiO?^) . 
<{±-;2t-:r®V9=-'>A (LiNbOa : JilTs LNi:li? 

J: t) i^v^^: MSb<iiioo Wm-i 
K - 1 w ± T jg) s • * itt h -r s s A w 7* >' t -f X T" a& 



teSEW:^ ^ W*«<08C6 OL (^ 6 M) 

(71)aJKA 000004237 

«]K«*iKS3IT B 7 » 1 # 

i72mmm mm mm 
(74)«aA ^^a± « 




4j5 W » /I y -{r - 5? 



1 

(LiTa03 ) . miy<lt::^:t>^mVi^^A (LiN 

b03 ) ^^ts:it^nB,t'r^$n^iMii^rdm(D^\^ 
^nmtT^m^m i 4 comn^&^tciasscowi^affljs 

[0 0 0 1 ] 
[0 0 0 2 ] 

(SAW) T^/Wxtt. ilfH«^t::*5(t^A:*;m^®:^ 

[0 0 0 3 ] ^c^>5*ttaa5^•rV^MX(^)i^Bm:/3fti:u 
[0 0 0 4] \^iy^\ytjit^^s :m^Aim'^<D%)<D(Dm 

[0 0 0 5 ] 

mm'^m^iy<^o tT^mm] (saw) 



(2 ) !^m^ 11-88107 

2 , 

Jti^glM S A W ^ It ^ t:: 

mm^^x(Dmm,mm (esd) &^tji^^ibmM.i^mm^n 
[0 0 0 6 ] ctDS^i^x m^Aimmic::^mt}(Dm^ 

mmt. m^^izBa^ti^izi^tixi^^. m^mizi^^t^^w 

-flSt::^'?>tiTV^^X M/X • V-|'</U"->a> (S 

A i«S(^«»fcDffe. A imis^^g^f-^^ifc. 

[0 0 0 7 ] c:cDJ;'5ics AW7^>'WX(D]awm:*7'fb^c 

[0 0 0 8] ^^m\t. ±m'i)t^m(Dmm^m^T^rc 

A6cD*co-tr. ^<Dg6?]{i. :;^S::b{B^*5 A 1 m® ^cBJJbl] 
30 ztu<. ^mm^\^SAWy'JU::^^mmi^^:i^lz 

[0 0 0 9 ] 

(SAW) 5^>'WX{i. S AWy'JU :A&m<DMm. a& 

mmm\^^'^x^^<mm^ntzmmx^y). zcon^ 

mVf-^I^ (LiTaOa : WT> LTtPf^) v 
<}^r::t:r^U5^'>A (L i N b O3 : i^T> L N 

K - 1 J^±-?? ^ C ^ ^4$?^ ^ r ^ S A Wt^/ W X afe 

S£D*/t>«^±3«a^Ra:!)^0. 3 //mJ-:iL±"efe^c:hs 

mMttUi^^^'y^—i^(D^'pry>]^^tmMitLX\ 

a^mmffita^A^ 1 04 Q . cmJ^TT^fe^C ^A^M* b 
[0 0 10] 7=^^^ X©SSSffl:S:t;^«ffl^Au'^A& 



(3) 



11-88107 



[0 0 11] 

[ooi2]-^^Cs sAwy^jv^0mmtim^^&. 

Ji. 7><;i/^@#t::j!iafc>^SjS (^3^:^ >iv:3f-) t^:;^^ 

[0 0 13] mm&mmm2i:ii^\ir^n^^&^^ 

it. ZmmR<DLT(D5Wm-^K-'K gl/<iiLNODl 
0Wm-lK-iJ;l9 lit b <(;il 0 OWm-iK 

umcsm^tix\.^^Mmommtiii^i&T\^s ^M^t 

Tv a«aSiiD*/Cx«|¥:^)fi^Ra;{^0. 3 um\iK±X 

\zmm(Dmmmm^:^s < t ^ :i tx\ &mm:mi)'^o^ 
m^mi^^isb^ti^-^i^x$>^o 

&x\ ^uom^mm^ij^ 1 o^ q - cmi^iTx&^z 
mmm2 ^m^x^mco^^y^yh^ms^zmmT^ 



ihi^mm^mun2 3^xnM^n^tzisbrctm^^n 

^ o 

[0 0 15] 

immmi ] mz^ mm^^^izm'^<m,^7r.hx. 
mi^mjimmmiz-^\^^xmi'^m\^>tiiifihmmT^o y 
^ )\^^(Dmmumz. ^$si¥5-9 o 2 e s^^a^a^^isa 

f^^nTl^^^:t>l^-A:^/^^y^ {IB S) m(DAl 
[111] -|t[li2fqlJP*^l^T#®Ufe900HHz^S AW 

tco Sl^^jiicD^f^i: i/Ts SAV^y ^ ;]/^oy^/^-f ys 

mmi tmmmm^^y^-i^ (smp) 4^§:/^■r^^s 
mi^mmm2izMv. ^n^rimt^^rcm&mmzAi 
^^mitn^Wimiys vyT]yyy.^z\umm&m&^ 
\^x^^^M:^^y.^mm\^tc. 
[0 0 16] m&mmm2(DmmmRv^mm^(Dm 

^mm'r^:zt\zx^ffr:>tcio mmBimmin2^m{\ 
vtimRit. AB^-yhtiiit^mm't^mm^in^m\^^ 
20 Xs ^MF±\zmmmm^^^o z(Dts, mRo^i^ 

[0 0 1 7] mmi:)'&m>m\t. RF:r>y'xmWiLrcm 
m^^M:^m^t:>mum^iz^miytzs Awy ^ izw 

o.2am±\zmvtcm}^t vtco 
30 [0 0 18] miizmm^mti^hn^tifcL. /^f\.'^n(D 
m^^mm\z^:hy }\y^o:)mmtim€^ (7^b=i ^ 

[0 0 19] 

C«l] 





(Wra-lK-1) 








i 


Ag 


4 2 0 


11.7 


C u "~ 


4 00 


1 0. 7 


Au 


3 0 0 


11.3 


W 


1 7 0 


1 0. 2 


Mo 


14 0 


X 0. 8 




7 0 


7, 3 


P b 


3 5 


4. 2 




1 


0. 9 



Ai [111] —mm\^m(D%mm\z-D\,^xji^^t:Li^^ 50 ntc. mK\zm\^x\is zzz.x^ti.'i&m^'^^^xm^ 



(4) 



11-88107 



[0 0 2 1 ] 

pts PbcQTfi^b^. ^ti^n:^^'^^y^mm^tir\^^:6 



fit) ^TjkTo z,<D^^tf^(>. mmBmmmi^mRmm 
j^v^mmizm^^tix^^^sAv^y^jv^tdt. rni^m 
mtiit*izj::6mmmmm mmm^t) ^^\:>Tizmtsz: 

[0 0 2 2 ] 
[S2] 





(Wm-lK-l) 


(hours) 








Ag 


4 2 0 


6 7 0 


Cu 


4 00 


5 8 0 


Au 


3 0 0 


6 3 0 


w 


17 0 


5 1 0 


Mo 


14 0 


5 4 0 


P t 


7 0 


2 6 0 


Pb 


3 5 


I 2 0 



[0 0 2 31 2^*M^J^^*5V^T}i^ IBS^ 

Ai [111] -munmommm\z'^\^xy!^^fct^. 
'^m^mmm^^^^Aimxz-ox^x^nmmm'^nx 

[0 0 2 4] 

^X^-^^f^jfe^ffi^HAg. Cu. Au. W. Mo© 5 
aMcDl^tc^bs ^ti'^ticDj^i?^0.01//in-'1.0AmCD 



(^b=l ^b;?b^'&'tDfflmb) ^^-Tc ::cc>^:^ 

%^Wi(D^o\z. mB,mmmh\^x(Dm^i^+^^n^ 

[0 0 2 5] 
[^3] 



{/:ta ) 






A u EC J: a 






0.0 1 


4. 7 


3. 3 


4, 2 


1. 9 


2. 2 


0.0 5 


9. 3 


a. 0 


S, 8 


7. 5 


7. 1 


0, 1 


11,7 


1 0. 7 


11.3 


10.2 


1 0. 8 


0. 5 


1 1. 4 


10.9 


11.2 


1 0. 1 


10.3 


1. 0 


1 1. 8 


10. 7 


11.0 


1 0. a 


11,0 



[0 0 2 6 ] *^Ste^JJct5V^Ttts Sffilifis IBS 
Al [111] -fil]SBfS]McD*Jffi^Jtcoi^Tiai^fe*cD 

tdifi. E:ff>mmm'^^BAimizr>\,^x^mmtii^m 



LTmRtmm^^mmtm^ixxi^^^. 

[0 0 2 7] 

iRm^lzMlyX-. i?^0.1mm~1.0inmcoSBHT% BM:^^ 



jii^^bTttAg. Cu. Au0 3 mmo^mm^mx^. 
mmitt^xi^ojumtLtzo a4ic. sa^f^^e^tt 

ift V ^ W a; # ^ ^ U T V > ^ d h ^ ^ o 

[0 0 2 8] 
[S4] 



(5) 



nm^ 11-88107 



8 

^m^^'\±Un^ 0.35 mm<om^= 1 



(mm) 






C u Jt ^ 


A u i & 


0. 1 0 


5. 1 


2 8 1 


23 3 


2 9 7 


0, 2 0 


1. 9 


5 8 


5 1 


5 7 


0. 3 5 


1 


11.8 


10.7 


11.0 


0, 5 0 


0.4 7 


3. 5 


3. 1 


3. 0 


1.0 0 


0.3 3 


2 , 4 


2. 0 


1. a 



M^Jtt. m«lJ^tC. IBS^Al [1 



[0 0 2 9 ] * 

11]- 

[0 0 3 0] 

//nis 43<fctJ^2.0>ainCD*co^ St 3 7j< 3E^co L TStS 



[0 0 3 1 ] ig5 t;:, «SJ(::*5{t^ffl^ 3 7j<^Pc?):7^;i/ 

[0 0 3 2] 
^i? [S5] 



</atn ) 






C u U J: ^ 






0. 3 


1, 5 


1. 6 


I. 2 


0. 3 


I 


1 1. 3 


1 0. 7 


11,0 


2. 0 


1* 1 


2 8 


4 1 


3 2 



[0 0 3 3 ] S®Mi:bT> IBS^Al 

[ill] ™-WiafR]McD^SEMt::-^v^Tai-^?t*^s 

[0 0 3 4] 

[^mm 6 ] mmm i ssmasu^MM^m 

^- ? 



[0 0 3 5] ^6 •T^>'^'>f ;^KtgStc^5v^•r^ -=^^1^ 

1 0 owm-iK-u:^±) ^mm^-^tcm^cDmmidm^ 
[0 0 3 6] meti^^. mmm(DmGm^i^i o owm 

[0 0 3 7] 
[^6] 



40 





(Wm-lK-l) 


(fl • cm) 










1 


Cu 


4 0 0 


2X10-6 


I 0, 7 


S i 


14 0 


3X104 


10-2 


A 1 N 


1 9 0 


1 013 


8, 4 



[0 0 3 8] ^^5a^j{e:*5VAr{±s -^^iMic. iBsi^ tc.i^. •E:^>mmm'?^f^mAim\z-r:>\^x^nmmm 

Ai C 1 1 1] --•W^B^qlJ^cD*M^J^;r•^v'^Ti£^i-^fe^cD 50 ^^m^^ixx^^^o 



(6) 

9 

[0 0 3 9 ] 



11-83107 

10 

imi] -^mnoDnmmmizi^^^^^i^&m^ (sa 
w) y'^u ::^o:)mmmm^7r^Tmmmx^^^o 

1 ?^tt^tiJiS (SAW) "r^^-C^mR 
4 ^ffi^^z-^^y^— 



[mi] 




3-5r ^ O > ff 



436 ® ^ 3t — J? 



